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CLAIMS 

1.   The present invention provides a compound of formula (I): 

R1-(Q)m-(CR2R3)n-T (      N— 2-R6 

X^-X4 

(I) 
wherein 

Z is CRV, C(O) or CR4R5-Zl; 

Z1 is d-4 alkylene, C2-» alkenylene or C(0)NH; 

Rl represents a d-Ci2 alkyl group optionally substituted by one or more substituents 

independently selected from cyano, hydroxyl, CpQ alkoxy, d-d alkyithio, d-7 

cycloalkyL, d-Q alkoxycarbonyl and phenyl (itself optionally substituted by one or more 

of halogen, nitre, cyano, d-d alkyl, C,-Q haloalkyl, phenyl(d-d alkyl), d-d alkoxy, 

Ci-Q haloaikoxy, S(0)2(d-d alkyl), C(0)NH2, caiboxy or d-d alkoxycarbonyl); or 

R1 represents d-d alkenyl optionally substituted by phenyl (itself optionally substituted 

by one or more of halogen, nitro, cyano, Q-Q alkyl, d-Q haloalkyl, phenyKd-Q alkyl), 

Ci-Q alkoxy, d-d haloaikoxy, S(0)2(d-d alkyl), C(0)NH2, carboxy or d-d 

alkoxycarbonyl); or 

Rl represents a 3- to 14-membered saturated or unsaturated ring system which optionally 

comprises up to two ring carbon atoms that fonn carbonyi groups and which optionally 

further comprises up to 4 ring heteroatoms independently selected from nitrogen, oxygen 

and sulphur, wherein the ring system is optionally substituted by one or more substituents 

independently selected from: halogen, cyano, nitro, oxo, hydroxyl, d-d alkyl, d-d 

hydroxyalkyl, d-C* haloalkyl,      alkoxy(d-d alkyl), C3-C7 cycloalkyl(d-Q alkyl), 

Ci-Q alkylthio(d-Cs alkyl), d-d alkylcarbonyloxtfd-Q alkyl), d-Q aIkylS(0)j(Cr 

d alkyl), aryl(d-Q alkyl), heterocyclyi(d-d alkyl), arylS^^d-Q alkyl), 

heterocyclylS(0)2(C|-C6 alkyl), aryi(C,-C6 aDcyl)S(0)2, heterocyclyl(C,-d alkyl)S(0)2, 

d-ds alkenyl, d-d alkoxy, carboxy-substituted d-d alkoxy, d-d haloaikoxy, d-d 

hydroxyalkoxy, C|-d alkylcarboxy-substituted Ci-d alkoxy, aryloxy, heterocyclyloxy, 

d-d alkyithio, d-d cycloalkyKd-Q alkyithio), d-d alkynylthio, d-d 

alkylcaibonylamino, C|-d haloalkylcarbonyiamino, SO3H, -NR7R*, -C^NR^R24, 

S(0)2NRl8R19, S^fcR20, R^CflD), carboxyi, d-d alkoxycarbonyl, aryl and heterocyciyl; 
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wherein the foregoing aryl and heterocyclyl moieties are optionaUy substituted by one or 

more of halogen, oxo, hydroxy, nitro, cyano, C.-Q alkyl, C,-Q haloalkyl, phenyKC-Q 

alkyl), C.-Q alkoxy, C.-Q; haloalkoxy, SCOMQ-Q. alkyl), C(0)NH2, carboxy or C.-Q 

alkoxycarbonyl; 

s misOorl; 

Q represents an oxygen or sulphur atom or a group NR9, C(0), C(0)NR9, NR9C(0) or 

CH=CH; 

n is 0, 1,2, 3,4, 5 or 6 provided that when n is 0, then m is 0; 

each R2 and R3 independently represents a hydrogen atom oraC,-C4 alkyl group, or 

10    (CR2R3)„ represents C3-C7 cycloalkyl optionally substituted by C1-C4 alkyl; 

T represents a group NR10, C(O)NR,0
f NRnC(0)NR10 or C(O)NR,0NRM; 

X1, X2, X3 and X* are, independently, CH2, CHRIJ {wherein each R12 is, independently, 

C-C4 alkyl or C3-C7 cycloalkyl(Ci-C alkyl)} or C=0; or, when they are CHR12, the R*2 

groups of X1 and X3 or X4, or, X2 and X3 or X* join to form a two or three atom chain 

u    which is CH2CH2, CH2CH2CH2, CH2OCH2 or CH2SCH2; provided always that at least two 

of X', X2, X3 and X4 are CH2; 

R4 and R3 each independently represent a hydrogen atom or a d-G, alkyl group; 

R6 is aryl or heterocyclyl, both optionally substituted by one or more of: halogen, cyano, 

nitro, oxo, hydroxyL, Q-Cg alkyl, C,-Q hydroxyalkyl, C,-C« haloalkyl, CM a!koxy(Ci-C« 

20    alkyl), C3-C7 cycloalkyKC-Cs alkyl), Q-Q. alkylthio(C,-C6 alkyl), C,-C« 

alkylcarbonyloxy(C,-C4 alkyl), C,-C« alkylSCOMCi-Q alkyl), aryl(C,-C« alkyl), 

heterocyclyl(C,-C6 alkyl), arylS^MCi-Q alkyl), heterocyclylS^MCi-Q alkyl), aryl(C,- 

Q. alkyl)S(0)2, heterocyclyl(C,-C« alkyOSCO)* C2-Q alkenyl, C,-Q alkoxy, carboxy- 

substituted C|-C« alkoxy, Q-Ce haloalkoxy, Ci-Q, hydroxyalkoxy, Ct-Q alkylcarboxy- 

2S    substituted Ci-Q alkoxy, aryloxy, heterocyclyloxy, C,-C« alkylthio, C3-C7 cycloalkyl(C, 

Q alkylthio), C3-Q alkynylthio, C,-C« alkylcarbonylamino, Ci-Q 

haloalkylcarbonylamino, SO3H, -NRl6R17, -C(0)NR2IR22, S(0)jNR,3R14, SCOfcR13, 
R2

*
C

(°). carboxyl, Ci-Q alkoxycarbonyl, aryl and heterocyclyl; wherein the foregoing 

aryl and heterocyclyl moieties are optionally substituted by one or more of halogen, nitro, 

30    cyano, Q-Q. alkyl, C-Q haloalkyl, phenyi(C,-C« alkyl), C,-Q> alkoxy, C.-Q haloalkoxy, 

S(OHC|-C« alkyl), C(0)NH2, carboxy or C-Q alkoxycarbonyl; 
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R7, R\ R» R». R", R» R», R.« R", R» R,, R2I> R» R* ^ RM ^ tadepea<Jendy 

hydrogen, C.-Q alkyl, C.-Q haloalkyl, C,-Q hydroxyalkyl, C3-C7 cycloalkyl, C3-C, 

cycloalkyKC.-C, alkyl) or phenyl(C,^s alkyl); and, 

R13 and R20 are, independently, C.-Q alkyl, C,-Q hydroxyalkyj, C3-Q cycloalkyl, C3-C7 

5    cycloalkyl(C,-C4 alkyl) or C,-C« alkyl optionally substituted by phenyl; 

R23 and R26 are, independently, C.-Q alkyl or phenyl (optionally substituted by one or 

more of halogen, nitro, cyano, C,-Q alkyl, C.-Q haloalkyl, phenyl(C,-C« alkyl), C.-Q 

alkoxy, C,-Q haloalkoxy, SCOMQ-Q alkyl), C(0)NH!, carboxy or C.-Q 

alkoxycaibonyl); 

10    or a phannaceutically acceptable salt thereof, or solvate thereof, or a solvate of a salt 

thereof; 

provided that when T is C(0)NR10 and R« is optionally substituted phenyl then n is not 0. 

2.   A compound according to claim 1, wherein Q represents a sulphur atom or a group 

is    NH, C(0) or NHC(0). 

3. A compound according to cla&n 1 or claim 2, wherein T represents a group NH, 

C(0)NHorNHC(0)NH. 

20    4.   A compound according to any one ofclaims 1 to 3, wherein X1, X2, X3 and X4 are all 

CH2.   

5.   A compound as defined in any one of Examples 1 to 416. 

23    6.   A process for the preparation of a compound of formula (I) as defined in claim 1 

which comprises: 

(a) when n is at least 1, die CR2R3 group attached directly to T is CHR3 and T is NR10, 

reacting a compound of general formula 

R^QJL-CCrtWj^-pf0 

(H) 



O O es    e£ J.b »u.^i¥Uje 

WO 01/14333 PCT/GBOO/03179 

122 

wherein n' is 0 or an integer from 1 to 3 and R1, R2, R3, m and Q are as denned in formula 

(I), with a compound of general formula 

R\ X'-X1 

N—( N-Z-R6 

OH) 

or a salt thereof, wherein X», X2, X3, X4, Z, R6 and R10 are as denned in formula (I), in the 

presence of a reducing agent; or 

(b) when n is at least 1, the CR2R3 group attached directly to T is QC-d alkyi^ and T is 

NR10, reacting a compound of general formula 

r? 

2   3 1 

R1-<Q)m-(CR2R3)n.—C—NHR10 

(IV) 

wherein n' is 0 or an integer from 1 to 3, R2" and R3* each independently represent a 

Q-C alkyl group, and Rl, R2, R3, R10, m and Q are as denned in formula (I), with a 

compound of general formula 

0=/ Z-R8 

X2-X4 

(V) 

wherein X1, X2, X3, X4, Z and R6 are as denned in formula (I), in the presence of a 

reducing agent; or 
t 

(c) when T is C(0)NR10, reacting a compound of general formula 

R^QUCR^-c;^0 

X°H(VD 

wherein R1, R2, R3, Q, m and n are as defined in formula (I), with a compound of formula 

(HI) or a salt thereof as defined in (a) above; or 
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(d) when m is 1 and Q is NR9, reacting a compound of general formula (VII), R' - L1, 

wherein L1 represents a leaving group (e.g. a halogen atom) and R1 is as denned in formula 

(I). with a compound of general formula 

X*-X1 

NHR^CRV^-T (      N— Z-R6 

X^X4 A A (vni) 

or a salt thereof, wherein n, T, X1, X2, X3, X4, Z, R2, R3 R« and R» are as defined in 

formula (I); or 

(e) when at least one of R4 and R5 represents a hydrogen atom, reacting a compound of 

general formula 

R1-(Q)m-(CR2R3)n-T ( NH 
X^X4 A  A (IX) 

or a salt thereof, wherein R1, R2, R3, Q, m, n, X1, X2, X3, X* and T are as defined in 

formula (I), with a compound of general formula (X), R6 - C(O) - R20, wherein R20 

represents a hydrogen atom or a C1-C4 alkyl group and R* is as defined in formula (I), in 

the presence of a reducing agent; or 

(£) reacting a compound of formula (IX) as defined in (e) above, with a compound of 

general formula 

R6 
R (XI) 

wherein L2 represents a leaving group (e.g. a halogen atom) and Z and R6 are as defined in 

formula (I); or 

(g) when T is NR10, reacting a compound of general formula 
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wherein L3 represents a leaving group (e.g. a halogen atom) and R1, R2, R3, m, n and Q are 

as defined in formula (I), with a compound of formula (0) or a salt thereof as defined in 

(a) above; or 

(h) when T is NHC(O)NR10
f reacting a compound of general formula 

R1-<Q)m-(CR2R3) - N=C=0 ^ 

wherein R1, R2, R3, Q, m and n are as defined in formula (I), with a compound of formula 

(HI) or a salt thereof as defined in (a) above; or 

(i) whenTisC(0)NH,ZisCH2,nis 1, R2 and R3 are hydrogen or Ci-C4 alkyl and Q is 

oxygen or sulphur, reacting a compound of formula (XIV): 

R2 O x^X1 

Hal    I   "   N-{      N-z-R6 (XIV) 

wherein Hal is a suitable halogen, R , R3, X1, X2, X3, X4, Z and R6 are as defined 

formula (I), with RlOH or R!SH in the presence of a suitable base; 

m 

and optionally after (a), (b), (c), (d), (e), (f), (g), (h) or (i) forming a pharmaceutically 

acceptable salt or solvate of the compound of formula (I) obtained. 

7. A pharmaceutical composition comprising a compound of formula (I), or a 

pharmaceutically acceptable salt or solvate thereof; as claimed in any one of claims 1 to 4 

in association with a phannaceutically acceptable adjuvant, diluent or carrier. 

8. A process for the preparation of ^pharmaceutical composition as claimed in claim 7 

which comprises mixing a compound of formula (I), or a phannaceutically acceptable salt 

or solvate thereof as claimed in any one of claims 1 to 4 with a phannaceutically 

acceptable adjuvant, rftlmmt or carrier. 
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9. A compound of &mmla (I), or a pbarmaceuncally-acceptable salt or solvate thereof, 

as claimed in any one ofclaims 1 to 4 for use in therapy. 

10. Use of a compound of formula (I), 

X^-X1 

R'WCR^-T-{      N— Z-R6 

wherein 

Z is CRV, C(0) of CR*R5-Z'; 

Z1 is Cu* alkylene, C2.» alkenylene or C(0)NH; 

R' represents a C,-C12 alkyl group optionally substituted by one or more substituents 

independently selected from cyano, hydroxyl, C.-Q alkoxy, C,-C« alkylthio, C,.7 

cycloalkyl, C.-Q alkoxycarbonyl and phenyl Gtself optionally substituted by one or more 

of halogen, nitro, cyano, C,-Q alkyl, C,-Q haloalkyl, phenyI(C,-C« alkyl), C.-Q alkoxy, 

C.-Q haloalkoxy, S(OMC,-C« alkyl), C(0)NH2, carboxy or C,-Q alkoxycarbonyl); or 

Rl represents C2-Q alkenyl optionally substituted by phenyl (itself optionally substituted 

by one or more of halogen, nitro, cyano, C,-C6 alkyl, C,-Q haloalkyl, phenyKQ-Q alkyl), 

C.-Q alkoxy, C.-Q haloalkoxy, S^WC.-^ alkyl), C(0)NH2> carboxy or C.-Q 

alkoxycarbonyl); or 

R1 represents a 3- to 14-membered saturated or unsaturated ring system which optionally 

comprises up to two ring carbon atoms that form carbonyl groups and which optionally 

further comprises up to 4 ring heteroatoms independently selected from nitrogen, oxygen 

and sulphur, wherein the ring system is optionally substituted by one or more substituents 

independently selected from: halogen, cyano, nitro, oxo, hydroxyl, C,-Cg alkyl, C,-Q 

hydroxyalkyi, C.-Q haloalkyl, Cw alkoxyCC-Q alkyl), C3-C7 cyclosukyl(C,-C« alkyl), 

C,-Q alkyltfaioCC-Q alkyl), Ci-Q alkylcarboayloxy(C 1 -C« alkyl), Q-Q alkylSCOMQ- 

C6 alkyl), aryl(C|-C6 alkyl), heterocyclyl(Ci-Q alkyl), arylSCOMCi-Q alkyl), 

heterocyclylSCOMC.-C* alkyl), aryl(C,-C« alkyQSCOfe. heterocyclyKC-Q alkyl)S(0)2, 

Cr-C* alkenyl, C,-Q alkoxy, carooxy-substituted C-Q alkoxy, C,-C« haloalkoxy, C,-C« 

hydroxyalkoxy, C,-Q alkylcarboxy-substituted C,-Q alkoxy, aryloxy, heterocyclyloxy, 

C|-Q alkylthio, C3-C7 cycloalkylCQ-C* alkylthio), C3-Q alkynylthio, C,-C« 
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alkylcarbonylamino, C|-C6 haJoalkylcarbonylamino, SO3H, -NR7R8, -CXOJNR^R24 

S(0)2NRI8R19, S(OhRx, R^CCO), carboxyl, C,-C6 alkoxycarbonyl, aryl and heterocyclyl; 

wherein the foregoing aryl and heterocyclyl moieties are optionally substituted by one or 

more of halogen, oxo, hydroxy, nitro, cyano, C,-C« alkyl, C.-Qihaloalkyl, phenyl(C,-C« 

alkyl), C,-Q alkoxy, C.-Q haloalkoxy, S(0)2(CI-C« alkyl), C(0)NH2, carboxy or C,-Q 

alkoxycarbonyl; 

m is 0 or 1; 

Q represents an oxygen or sulphur atom or a group NR9, C(O), C(0)NR9, NR9C(0) or 

CH=CH; 

n is 0, 1,2,3, 4, 5 or 6 provided that when n is 0, then m is 0; 

each R2 and R3 independently represents a hydrogen atom or a Ci-G» alkyl group, or 

(CR2R\ represents C3-C7 cycloalkyl optionally substituted by C,-C4 alkyl; 

T represents a group NR10, C(0)NR10, NRnC(0)NR10 or C(O)NR,0NR"; 

X1, X2, X3 and X4 are, independendy, CH2, CHR12 {wherein each R12 is, independently, 

Ci-G, alkyl or C3-C7 cycloalkyl(Ci-G, alkyl)} or C=0; or, when they are CHR12, the R12 

groups of X1 and X3 or X4, or, X2 and X3 or X4 join to form a two or three atom chain 

which is CH2CH2, CH2CH2CH2, CH2OCH2 or CH2SCH2; provided always that at least two 

of X', X2, X3 and X4 are CH2; 

R* and R3 each independendy represent a hydrogen atom or a C1-C4 alkyl group; 

R* is aryl or heterocyclyl, both optionally substituted by one or more of: halogen, cyano, 

nitro, oxo, hydroxyl, Q-Cg alkyl, C,-C« hydroxyalkyl, C,-C« haloalkyl, C,_s alkoxy(C,-C6 

alkyl), C3-C7 cycloalkyl(C,-C6 alkyl), C,-Q alkylthio(C,-C« alkyl), C-Q 

alkylcarbonyloxy(Ci-C6 alkyl), C,-Q aUcylSCOMCi-Q alkyl), aryl(C,-C« alkyl), 

heterocyclyl(Ci-C6 alkyl), arylSCOMQ-Cfi alkyl), heterocyclylSCOMQ-Q alkyl), aryl(C,- 

d alkyl)S(0)2, heterocyclyKC-Q alkyI)S(0)2, C2-C6 alkenyU C-Q alkoxy, carboxy- 

substituted Q-Q alkoxy, Q-Q haloalkoxy, d-Q hydroxyalkoxy, Ci-C< alkylcarboxy- 

substituted Q-Q alkoxy, aiyioxy, heterocyclyloxy, Q-Q alkylthio, C3-C7 cycloalkyl(Ci- 

Qs alkylthio), C3-C« alkynylthio, C|-C« alkylcarbonylamino, C-Q 

haloalkylcarbonylarnino, SO3H, -NRl6R17, -C(0)NR2,R22, SCOfeNR13^4, S(OhR'3, 

RMC(0), carboxyl, Ci-C« alkoxycarbonyl, aryl and heterocyclyl; wherein the foregoing 

aryl and heterocyclyl moieties are optionally substituted by one or more of halogen, nitro, 



WO 01/14333 PCT/GB00/03179 

127 

cyano, C.-Q alkyl, C,-C6 haloalkyl, phenytfC-Q alkyi), C.-Q alkoxy. C,-C« haloalkoxy, 

SfOWC-Q alkyl), G(0)NH2, caiboxy or C,-Q alkoxycarbonyl; 

R7, R«. R9, R", R", R» R", R", R", R18, R", R«, R» R* and R* ^ independentIy 

hydrogen, C,-C« alkyl, C,-C6 haloalkyl, C,-Q hydroxyalkyl, C3.C7 cycloalkyl, C3-C7 

cycloalkyl(C,-C4 alkyl) or phenyl(C,-C« alkyl); and, 

RIS and R20 are, independently, C.-Q alkyl, C.-Q hydroxyalkyl, Q-Q cycloalkyl, C3-C7 

cycloalkyl(C,-C4 alkyl) or CrQ alkyl optionally substituted by phenyl; 

R* and R26 are, independently, C.-Q alkyl or phenyl (optionally substituted by one or 

more of halogen, nitro, cyano, C,-Q alkyl, C.-Q haloalkyl, pheny^C-Q alkyl), C.-Q 

alkoxy, C,-C« haloalkoxy, S(0)2(C,-C6 alkyl), C(0)NH2, caiboxy or C.-Q 

alkoxycarbonyl); 

or a phannaceuticaUy acceptable salt thereof, or solvate thereof, or a solvate of a salt 

thereof, in the manufacture of a medicament for the modulation of a chemokine receptor. 

11. A method of treating an inflammatory disease in a patient suffering from, or at risk of, 

said disease, which comprises administering to the patient a therapeutically effective 

amount of a compound of formula (I), or a phannaceuticaUy acceptable salt thereof, or 

solvate thereof, or a solvate of a salt thereof, as defined claim 10. 


